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(57)Abstract: . 

PROBLEM TO BE SOLVED: To provide a radiation sensitive resin compsn. having high 
radiation sensitivity and capable of easily forming a patterned thin film excellent in solvent 
resistance and transparency. 

SOLUTION: This radiation sensitive resin compsn. contains (A) an alkali- soluble resin 
consisting of a constituent derived from an unsatd. carboxylic acid and/or an unsatd. 
carboxylic acid anhydride, a constituent derived from a radical polymenzable compd. having 
an epoxy group and a constituent derived from an other olefinic unsatd. compd., (B) a 1,2 
quinonediazido compd. and (C) a nitrogen-contg. crosslinking agent. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



http://www 



1 jpdlJpc.go.jp/PAi /resutt/detail/main/wAAAa26533DA41 1 052560P1 .htm 2002/06/2 



(l»)B*B«*T <JP> OD^H^M^^ (A) 

#1^ 1 1-52560 

(43)^H8B Mll^ ( 1 9 9 9) 23260 



(51) Int. CI. 

G03F 7/004 
7/022 
7/027 

7/029 



(21) mH#^ 

(22) ffiSB 



501 
601 
502 
515 



F I 

G03F 7/004 
7/022 
7/027 

7/029 



501 
601 
502 
515 



ssm* *»# i ol (4iok) «*MK:»t< 



9-211735 
¥/&93p ( 1 9 9 7) 8H 6 B 



<71)til«A 000004178 

$^^^^11211 1 l#24f 
(72)*9!# gg& 

IM^^Eli2TS 1 1#2 4# B 

<72)5S9I# 

3C3£fB*ifelSigitil 2T@1 H24§ B 

^^HS^^IS^^2Tg 1 1#2 4# 0 
(74)f^SA A# 



(54) [%^o*»] &WLMm&&B®.f&® 



(57) 

(A) (a) ^i&;fc*;U#>g£;J3J;tf/ 

(b) x#*5/*£*T*7^#Ji'*#ttfc£tt£** 
-r^»=tf^^^> (c) >*^is 

(B) 1, 2-^/>v7yM^lt< (C) 



( 2 ) 

1 

im^mi) (a) ( a) TE&ftii )v#>m&&TS/ 
<b) % ? )\>^mt%®^&& 

TZ>mf&f&ft* (c) *r<Dfa<D*U7 4 >m^¥& 

(B) 1, 2-^/>'>7yh'ft^^ 

(C) ^^^W^^^J^ 

[»9I0>#iaifcK | S] 

[ 0 0 0 1 ] 
[ 0 0 0 2 3 

[0003] fit, t f Tm&£km7fim?' j $>mm®& 

[ 0 0 0 4 ] 

f£mffi\zm~3^Tf t zznrcb<Dx*£><oT. ^oiwa, 

[ 0 0 0 5 ] 

&&J&^t3;> (A) (a) yfmfttf )i<y$>m£>£Zt/i£fc 50 



11-52560 

2 

(c) J Z<D{&<D*\sy 4 
(B) 1, 2 >>?7 v Fffcft**:. (C) 
[ 0 0 0 6 ] 

1, 2- + y>y7yHlt^«fcDJ5:5 (B) 

[ 0 0 0 7 ] < (A) J$#> 

/^li^ (a) I# + '>S^ft57y*;H^ 
(b) ^<£>^<D;* * > 

%k^&$nit€>t&& o fczmmfc (c) o ^s^m 

[0008] ^fi# (a) T-foz^mfatiJi'tf >m&&. 
r*u;n£. **$mj;h£, ^Dh>if ©^y^j^ 

RossiTK^j^^frf ens. cn^co^)^, #£1/^*>cd 
tit, >**u^&. mfc-ri^t >m. ^^^>m. 

[ 0 0 0 9 ] i£fi# (b) t*5l^'>8WS7 

;K a - n -~J^)\>7 2 V )l>at£fV xyJk T^UJUB 
-3, 4-x#^i/y^;U. ***>JJHg-3. 4-x 

ui/~-K a -x^;ur^ u ;ns- 6 , 7-x#*>"\ 

[0 0 10] ^fi^ (c) T&ZtVttKDj-Uy 4 

Xfi^^^'Jl/-h, n-7'f j^^^7 'J U- 
K s ec-y^JM^^'Jlz-K t-y^;U^37<7 

? U 1/ — h . < V7*at!^7^Ul/ - hm<D7 & V 



( 3 

3 

'Jl/-h, yy/7D<>^ZJl/7^ , Jl/-h, 2-p<^ 
;U5>^7 U<\*ri/)17 $ U K yy^7D^>^rjl/7 

^'Jl/-h, yy^n^>^t+yif;i/7^ Ul/~ 

^>y;i/7^'JU-h^CD7^ , J;H! 

Jl^; 2-tFD^yx?JM^^'Jl/-h, 2-tHn 
^yyotJM^^'J h*<Ofc Kn4v7J^^x 

^u>, p - u >s bfx ;uh;ux>, p - * 

h * * U > , 7^'JPXh'JJK ^^^ijnxh'j 
;K Ifkt'xjk ifbt'X'Jr>, 7^'J^75F, ^ 

^^y;P7SH, m&yz~)i'9f<D=es*i'y 'Oft*® 20 
$Ht;^> 1, 3-y^i^x>, -f y y u > , 2, 3- 

*as?3fU7-< >^^fiafD{b#4fe^#tf ens, :nb 

0»I*_ti2, 2' -T^fX^y^DXhUiK 30 
2, 2' -TV\Z*- (2, 4 -y7f^A'l/D- N U 
;!/) , 2, 2' -7V\ZX- (4 - * - 2 , 4- 

y^?;waD - h i©7^t:^ ; ^>*/-r;u 
;^^yt:ni/-h, 1, 1* -tfx- (t-y>;u^ 

[0012] mmftoMGizm^ztizm&mmtLx 

te, J—)Vm<D7)Vn-)Vm ; t- h 7 

)V. xfl/y^U^-jM^Ji'XriH-fik XfL/ 
> ^ U 3 — jK/lfiH- ^ »J n -JH-f 

JUSI : oyj^rtf- K xr^tny^y 

7tf-hi^Xf l/yy' 1 ; P-^7 Jl/^;!/X-f;i/7 50 



11-52560 

4 

ir^— hi ; y'X^l/>^U zi—lV^ / >f JH-f 

yx^u>^U3-ji/i;x^;i,x-r;k ->* x ^ u 

>y / 'JP-^y^^^X-fJk yXf l/>^U^-jl, 

x^iM^^x- yxf i/>^u^-jRyxf 
Jbx-fJk yxfi/>^j □-j^y^^x-f^ 

fj|.x-f;i/7tf- K 7 p Ph!l/>^ij3-jHfji, 
x-fil/7-trf - S^coyn fcf U>^U 3— )V7)V*)\, 

jl-^-)17±t- bm ; sji/x>, 3r->u>m<D : Bmm 

>«; 2-kHD + -»*pet>Sx^;K 2-th'o 

2 -^^J^D tf^>^^^;U, 2-tFD^y 

-2->f;^Dift>8xf;k ih + yftlif 

;U> tFD^/liXfJk 2-tFD^y-2-/5 1 

3-^h^yyp tf^^X^K 3-Xh^yyPt 
*>K*^;U, 3-xK^y^Dtft>ix^Jk it£ 

x^K M^;K¥ox^fJHi^*if^ft5. cm 

eo^-Ctt* X5 : l/>v ,| JP-Jk>^f Jl/X-fJl'fO 
^iJp-^xXfJH; X^Ji/tav;L'y7tf-hf 
©Xf l/>^'JP-^7;^^X-r^7tf-hi ; 
2 - fc FD^y/Ptt>iXf Jk 3-^h^y^P 
¥*>m*^)l-* 3-Xh^y^D et>lXfJH^) 
XXfiH ; yX5 L l/>yj P-Jl/y^fJl.X-fJl/f 

®yx5 L i/>^'jp-^i^, &mmfc<Dmffi&$>&zf 
[0013] *^B^{ci3tt^r;u^ v*]mfeffimi*. m 

(c) ^r#^CD^!SOfiJ^-C^S^-r^ C chtc 

8»«tLTI^6n«7W U***«c 

[0 0 14] *Jg91K:*5HTtt. U "5T»tt»J!&fC 

^tt^m*^ (a) ICfi*T**J*J«»<Oftl*tt- 5 ~ 
5 011%, #«C 7 ~4 Oll^tSSCiCTSL 

(c4d^T, »Jt«OSft#«#& + »K:l»*-r*C < !:^ffl 
Mctft^ C -7j, :o*^5 0lixsa 

*.*»^icw:, »en5«B©7W u 
z. tw&z, 

[0015] 7)),**) pJjStt»JBfc*5^*#«# ( b) 
-8 0Ii%t^^:i:^sL^ 5 C<DiiJ^^5SM 



( 4 ) 



ft m ¥11-52560 
6 



[ooi6] T)it> v-^m&mmiz&tfzmmte (c) 
o - 6 o mm% z t&iff £ l^o cofij^-^io 

[0017] < ( B ) J&ft) (B) «»T**1, 2- 

+ />y7yM^itt, (A) ^?fesr;^uw 
&*C, Mi^^^^Ciia^TK^^^L, (A) 

u ^te^coryi^ Vfrmmiztt? 20 

;>y7yhMt^itlTli, 1, 2-^>\/*/>> ? 

yh7H>HXr;k 1. 2 — ^ > l/ y >*>7y 
H^J^>K75 F, 1, 2-t7h^/>yJy FX 

[0018] dftSG^ttflli: LTJ*, 2, 3, 4-F 
U b HP^M>77i; >- 1 , 2-t7h + />7 
y F-4-7;U>iXXf;k 2, 3, 4 - h 'J t H 
□ */:7xy>-l, 2-t7h^;>y7yF 30 

- 5 - XJU^>^XXt-;U, 2, 4, 6-h'JtHD* 
y^>y7x7>-l, 2-t7h^/>'/7yH-4 
-XJ^>llXXfJk 2, 4, 6-h'Jt Fn + y^ 
> , 77i7>-1, 2-t7F^/>y7yF-5-7 
^*>8i^f^© h U t H d^->^>77x / >C 

1, 2-t7h^/>y7v F7J^>liXfW ; 

2, 2' , 4, 4' -fh7tFD^y^>^7x7> 

- 1 , 2-t7 F^7>y7y F-4-7J^>lX7: 
"r)V. 2, 2' , 4, 4' -fh7tFn^y^>77 

x y > - 1 , 2-t7h^/>y7yF-5-7J^> 40 
llXrik 2, 3, 4, 3' -xhyhFD^y^y 
77i;>-1, 2-t7F^;>y7yF-4-7^ 
*>gXX^;K 2, 3, 4, 3' -fhytFP^y 
^ > 7* y x / > - 1 , 2-t7F + 7>y7y F- 5- 
7J^>ll7fik 2, 3, 4, 4' - jh^tFD 
^y^>77x7>-l, 2-t7h^;>y7yF- 
4-7i^>|lX7ik 2, 3, 4, 4' -^F^h 
Fn^y^>77i;>- 1 , 2-t7h^/>y7y 
H-5-Xi^>|X77ik 2, 3, 4, 2' - 5=* F 
7tFo^y-4' ->fiK>77i;>-l, 2- 50 



*$~y K4 1 />> 7 T> ? H — 4 - 7i^>lX7rJk 2, 
3, 4, 2' -f^7tFD4 ; y-4 , -y^;U^>*y 
7i7>-1, 2-t7h^;>y7yF-5 -XJU* 
>iX7f;k 2, 3, 4, 4* -fF7hFo^y- 
3' - y h^y^>77xy>- 1, 2-t7h + /> 
¥7 ¥ F — 4 - 7j^>|I7fik 2, 3, 4, 4' 
-Th7hFD^y-3' - y h^y^/77iy>- 

1, 2-t7F + y>y7yF-5-XM>ixXf 
JH0fh7kFn^y^>y7 x y ><Z) 1 , 2 -±7 
h^y>y7yF7i^>iXXfJk 2, 3, 4, 
2* , 6' - ^ > ^ fc F □ + y^y > /7x7 > - 1 , 2 
-t7h + ;>y7yF-4 -7J^>lXXfik 

2, 3, 4, 2' , 6* -^>^tFP4 : y^> , /7x 
/ > - 1 , 2-t7F + y>y7y'F-5-7J^>i 
xx^-;U^c7)^>^ tFn=^5>^>y^jiy>cDi, 2 
-t7h^y>y7yF7J^>iXXfJk 2, 4, 
6, 3' , 4' , 5* -A^ltt KP^y^>77x7 
>- 1 , 2-t7h^y>y7yF-4-XJ^>|X 
X-t^K 2, 4, 6, 3' , 4' , 5' -^IttFD 
^y^>77xy>-l, 2-t7h^y>y7yF- 
5-7j^>ll7fik 3, 4, 5, 3' , 4 T , 

5' -A + ittFP^y^>y7x7>-l, 2-^-7 
F^y >^7>?F-4 -7s)l7^>mx.X^)U, 3, 4, 
5, 3' , 4' , 5' -^ttFn^y^>77iy 
> - 1 , 2-t7h + 7>y7yF-5-7i^>Kx 
7f^f COA+^t FP^y^>7 7x/>(0 1 ( 2 - 
77F^y>y7y F^W>8xXfJP ; t:X ( 2 , 
4-yt FD + y7xX;i/) * 3* > - 1 , 2-t7F^ 

y >vt v F - 4 -xyu^v^xx^yi/, t'x (2, 4 

-yt FP^y7xXJW y ^ >- 1 , 2-t7h^y 
>y7yF-5-7J^>iX7rik h'X (p-hF 
n^y7xX^) y * >- 1 , 2~t7 F^7>y7y 
F — 4 - XJl/$>lxxf^. HX (p-hFD^y7 
x — ;U) y ^ >- 1 , 2 7 F*y >y7y F - 5 - 
7i^>|X7fJk FU (p-hFD^y7xXJl) 
y ^ > - 1 , 2-t7F^y>y7yF-4-XJP*> 
lx7fJk F 1 J (p-tFa^->7ixM y^>- 
1 , 2-t7F^7>y7yF-5 -7J^>lX7f 
1, 1. l-F'J (p-tFD^y7iX^) X^ 
>- 1 , 2-t7F^7 >y/y F-4 -x;i/*>^X 
X^JK 1, 1, l-FU (p-tFa^y7xXJl/) 
X^>-1, 2-t7 F^y >y7y F-5-7J^> 
txxrik b'X (2, 3, 4-F'JtFD^y7iX 
)V) y ^ > - 1 , 2-t7h^7>y7yF-4-7^ 
^>lX7f^, fc'X (2, 3, 4-FUbFn^y7 
zcXnO y^>-l, 2-t7h^y>y7y'F-5" 
x;u*>l£xx^;!/, 2, 2-t'7 (2, 3, 4-FU 
b Fn^y7 x x;U) 7d/o-i, 2-t7h^/> 
y*7y F — 4 — Z> >f&X. 7> ^ )l * 2, 2 - t'7 
(2, 3, 4-F'Jt FP ; ty7xXJ|/) 7'oA>- 



( 5 ) 

7 

)), , 1, 1, (2, 5-y>f JP-4-hF 

□ ^y7x-Jl/) - 3 - 7xZJ^D/t> - 1, 2-^" 

1, (2, 5-y^?;i/-4-tFP + y7 

xx;U) - 3-7i^J^OA>- 1, 2-±^h^/ 
>y7yF-5-7j^>iXXfjk 4, 4' - Cl 
- [4- Cl - [4-tHD + y7xZJM - 1 - ^ ^ 
JHfJH 7i-JH X ^ U ^ > ] h'X7i/-Jl/- 
1. 2-t7h + />y7yH-4-XJ^>ixXf 10 
4, 4' - Cl - (4- Cl - (4-tFP^y7 

x - ;io - i - ;n?iH 7x-ji^) x?Ur>] 

t77i/-Jk 1 , 2-t7h^/>y7yF-5- 
XJl/*>iXXfik fc'X (2, 5-> ? ^^;P-4-t 
Fd^/7xXJ1/) - 2 - h Fn^y7ixJM^>- 
1, 2-t7Ry>y7yH-4-7j^>ilXf 
)V. fc'X (2, 5-y/f^-4-t FD^y7x^ 
;U) - 2- kFD^y7iXiM^>-l, 2-t7h 
^/>y7y7-5-X;^>iXXfik 3, 3, 
3' , 3* -5=" h 7 1 , 1' -^tDlfOf 20 

> - 5 , 6, 7, 5* , 6' , 7' 

1, 2-t7h^/>y7yF-4-7i^>|X7f' 
)V, 3, 3, 3' . 3' ^ 1 , 1" -X 

b?nh*<>^>-5, 6, 7, 5' , 6' , 7' -'N* 

-y- y — ;u - i , 2-^Th^/>^r> ? K-5-xjp^ 

>|X7fJk 2, 2, 4-h'J^f^-7, 2* , 
4 * - h'JtFn + y77A'>-l, 2-t7h^y> 
y7yF-4-X;^>|XXf;k 2, 2, 4 - h U 
*^>^-7 f 2' , 4' - h'JtFD^y?^/^- 
1, 2-t7h^;>y7yF-5-Xi^>iXXf 30 
)Vm<0 (# U t H D + ->7i; 7W>0 1, 2- 
t7F + ;>y7y F X ;!/ * > j% X X ^ ;U 6 tl 

fete 2 «£J£*±£ia*£:b'ttTIB H£ C t^tf 5. 

[0019] (b) f&ftommm&te. (a) «»io 

0 Ii^{;^fLT5 - 1 0 0 fifig&> 1 0-501 

*U 0 01I«$SA5«^CIi. JH»MO*»i»OBg 

writ (b) «»^#ii:a#f5fcft, mi 

[ 0 0 2 0 ] < (C) (C) i&frT&^lef^ 



11-52560 

8 

[ 0 0 2 1 ] tufS^^-^;UAT^^t: F 81 £r £ /& $f CD 

>a**£tf «=>n*a<, cotefc, ^ 7 ^ > 

*^A7JPft F^£/&#Jtc£tt3;<^n-;UgcQ- 

« £ tt ± as tc r ; u xi - ; u si £ K m £ i± x % 6 n s % 0 

ti, ^7^>-*^A7Jl/Tt KSI^^^^lC^^^t 

n - ^^7J^-wt'o7;i'3- 
/SOTK^M^^b HD^y^^JHisi:^^ F^ 

o7> /&<Dfrmm=Pifi7 h=trz/ f^ 

— ;i/ ^ ^ ^ > 7 ;u ^ x — ^ ;[/ ^ co m is n n p L x , = 
r-y ^^fc^^&Mw rit-f^;U 3 0 0 j • r+r< 
^Jb 3 7 0 j , ^ ;u 2 3 2 j > rv^n-h 5 0 

5 J 5ft*. 

[ 0 0 2 2 ] (C) (A) ^10 

0lI«l:^l/T2-3 SC5^25IM 

[ 0 0 2 3 ] <-tottorit»>**^o«*i*«tt*« 

ttfie«tC*5^Ttt, ±IBC0 (A) f&ft. (B) ^i^^ct 

(C) fiS^coteic, £.s*c*5i;t, iS^-ft^^^-ft:^ 
, < £ 1 llcox^ U >f ^^lorl^^^f t 



( 6 ) 

9 

[ 0 0 2 4 ] ±te^!&te^£/&{t:£^te> mmfe^mm 

te. If >X< H S I-L80, -^>X<h'S I-Ll 1 

o, t>x< hsi-li5o =*fl:*i* 

[ 0 0 2 5 ] «»ttK^fiJcfk*&»©ffifflSfl^tt, (A) 
f&#co7;u# U «J I£ 100 SSS&fCft-LT 301 

[ 0 0 2 6 ] ±ffiX^l/>S^tt<k^*tbT«* 
m 79Vl'—b* 2fit 7^JI/-h 

te, TtTffcq^i: UT, ^AtfTD-y^XM - 1 0 1 , ft 
M-lll, HM-114 <&±, MM&l&fc^JlM 

(flc) H) , AKAYARAD TC-110S, I^T 
C - 1 2 0 S (J£A±, B#ft:l£ («) 1) , V-15 20 

8, v-23ii m±, ^itiitfii (») §sf) 

0, ftM- 2 4 0, ftM-6200 (J£/>±, ^M^J^^b 
fll («c) §S!) , KAYARAD HDDA, ft H X 
- 2 2 0, IR- 6 0 4 (U*±, B*fcH <#) K) , 
V 2 6 0, V312, V335HP (£*±, ^Ifilk 
fli («0 $2) <h7&*T€r*. 3fit(±^ 

7^Ul/-h<!:lTli, rfclgpo tit, #J x. « 
7D-7^XM- 3 0 9, IM- 4 0 0, 4 0 30 

5, ftM- 4 5 0 , ftM- 7 1 0 0 , IM- 8 0 3 0, 
ftM- 8 0 6 0 , ^IM- 4 0 2 , ftM- 7 2 0 0 , ftT 
O-l 190, ITO-1 190A, ftTO-1190 
C, HM- 8 10 0 («±, Il^^lbfll (**) 
K) , KAYARAD TMPTA, HDP.CA-2 
0 , HDPCA-3 0, ^DPCA-6 0, ftD P C A 
-12 0 (K±, SaMbjjS («)«), V- 2 9 5 , V 
-300, V- 3 6 0, V - G P T , V — 3 P A > V - 
4 0 0 (K±, *fiEW«fc¥XiS («) ■> fc^tfSC 
<h^tf 5, 40 
[ 0 0 2 7 ] X^UVfi^tefl^ftOttJSffl^te* 

(a) i o o mm^iz^Lx 5 o mmffi&T, 

[ 0 0 2 8 ] ±BEX#*>'ttJK£ LTH ffijgteKiSS 50 



^ifS^ i 1 - 5 2 5 6 0 
10 

#&^*9Ej££n*fc<BTM*fc^a*, # £b< fit: 

jSxtf^WJB. >f*)*sV)V*97 9V\s—V* (*) 
«, t'X7x;-^AiX#^yiI, 2UV-)VJi£ 

[0 0 2 9 ] X#*^WJfi<BttJS«£tt, T;U7J'JpI^ 
ttWJB 1 0 0Ii^iC^bT3 OliMTtfe^Ci 

#-C£*. c©»J^^3 0lIS$jBA5i^(:.a, T 

[ 0 0 3 0 ] »9Stt»». ¥£<ttt«:j6l±£ 

1 0 0 0 (BM Chemi eti) , ;* # 
77-;^F142D, ft F 1 7 2 , IF173, ft F 
183 (&_t, *H*<>^rft*X« (*) H) . ?n 
7-HFC-135, ftFC-170C, 7U7-HF 
C- 4 3 0 , IFC-431 (J^±, ft^^'J-lA 
(#0 SI) , V-7U>S- 112, HS-113, ft 
S-131, ft S - 1 4 1 > ftS-145 M#j 
^ (#0 M) , S H — 2 8 PA, SH-190, S H- 
193, SZ-6032, SF-8428, DC-5 
7 , D C - 1 9 0 (£A±, MUiot) n -> (#0 H) (7) 

U*ET«tt»JH 1 0 011^(^1X511 
[ 0 0 3 1 ] *XH®C;Ktt*1£ttJRttJ£4feK: 

yj^-hl, X^^ySf«)SMIII^ft5v 

h^yyyy, t'x;l/h'J7t h^y->7>, tfx;w h 
ij ^ h ^ v ^ > , r--fV'>7^-h7 ? nifJl/h'jX 
h 4^ ^ > 5 > , r - ^ U ^ F ^ S> ^ s d tf ;U h 'J ^ h * > 
f/^>, /3 - (3, 4 -X#4^> P'N^vJU) X^- 

^Jo^ffifi^ti^ t;1/73 y ^TiSttWJii i o o li^cM 

bT20ffifi^J^T, #fC0. 05-10H^t®^) 



( 7 ) 

1 1 

[0032] <®MMm&mm&&® &&&&&&&& 

(A) (B) (C) J&^fc.fctf&gfCtfi; 

ilt(t (A) J*#, <B) (C) 

[oo3 3] z<D£?fcmmmm<DMftm£i>x\z. m 
m<D&mfr (a) jiifi^ <d) ^m^. -r 3 -tia 
or (a) «»-c**r^* u pr»tt»*«»*»cffl 

[ 0 0 3 4 ] $6{C, N-^^J^^ATS^ N, N 
N->^;i/Tir h7i N , N - is * T )V T ± h T 5 
> yJU^JH- y^ + yJU-fJk Tirh^ 20 

;P7-feh>, <y*p>, ^yo>t, i 
i-yf/— ;k ^>^jur;un- 
g*&^>^JK SlSixfjk v-^&vif 

[0035] :ne©tftit if i/>yj3-^5?> 

^Ttr-hl, 2 - fc H □ * y^P tf >iI?Jk 3 30 
>|XfM0XXfJH, yXfV>y"j3-Jl/y> 

[ 0 0 3 6 ] Sfc, aj*ftJS«OfliK«C*lri"Ctt* 01*. 

^ITU^. ffififc^iSKti, 0»J>Ltf7L&O. 2 jim 
[0037] <»Dtojgdt>**^co*S»i»tt»liiB 

(1) b, ^'J^ 
-^£?t? C t\Z ck 0»3H£l**bT*tt»»tt»«& 

(2) ^fi£$nfeilCm^O/^->©-7X^ £:frb 50 
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T, ft***£Jl&a*bfc», lii^I^TiMlLT 
[ 0 0 3 8 ] ±35 (1) OlilC^^t, mj^^^f^co 

ittStLTH 4#tcfS^£*ir, 

ffiiftl^f il#6 0~l 
1 0tt?3 0#H- 1 5»iaiSTft5. ±£ (2) CO 

(^I4 3 6 nm) , i £ (Sl 3 6 5 nm) ^Ogt^ 

*U CtlbCD^-Trte, gS»;feJ:tf i b^fccDch 
IT^if^n^o Sfc&afeiJfl^StiS^ffeifctbT 

yif ji/75/x^y-Jk ^-n-yntTJUr 
h'Jlfil/7^>, Jl/yXf jl/7^ >, ~>*p< 

f ji/x^ y — )iT s >, hUx^y-ii/7 5 y > fh7 

^?J1^7> : EX')AtFD^yH, r h7Xf JL-7> : E 
x^AtFn^yF, hfn — e^'J^>, 1. 8- 
y7f Hy^P C5, 4, 0] - 7 - # >^-fe >, 1, 
5 -5? 7 If fc'v^O (4, 3, 0] -5-/^->l|CDT 

[ 0 0 3 9 ] (3) ^^L^mfC /\°^-- >y$n^c 

J:0> ^^^^co^^M^^ffo. COSMIC*^ 
S^J5£ia««, ^J^tf 15 0-25 Ott^ 0 , ^fi^^ 
|S]ft, «Atf5-9 0»M 

fT-5^#fCti 5 - 3 0 ^W, ^-y>4 1 T^^^fT'9^ 
^Cii 3 0 - 9 0 ^H) T^^o C © i: ^ (C I T , Iti^ 

[0040] *«^o«»ltint»Jigsiftfi£»©ifF*b^ 

(1) (A) TJU* U ^I»tt»J!B*^ (a) *&fp#^ 
51^^^5-5011%, (b) X^^yl^ffl) 



( 8 ) 

13 

7 v*;pfi^tefk^4*f-*3fc-r*«j*ric^ 5- 9 Oil 
%, (c) ^tottLCD* U7 * >m^m%i4t&%}tz 

(2) (A) T)Vii U WSttWJBl 0 OSfi^i, 
(B) 1, 2-^/>v7yH{t:^#l5-l 0 0 11^ 
(C) S*4#Jl«afl2--3 5*«»£*>Sfc*« 

[ 0 0 4 1 ] 

£n^> t>oT tifcv>. 

[ 0 0 4 2 3 «r;i/^ u «r*&&&iicD-s-/&>> 

7 77 3 H % C(D^^7,3P^^^^M^U^: 

MJ ;h . 0 g ^Sllfc^n fcf U zi—)V^^)V 

X-f^Ttf - hjg?&4 59. 0 g^77XD^ll;ft 

(a) tit^^^'jiH3 

3. 8et. mmft (b) tLT^^^'Jjm^J^ 20 
^157. 5gt, (c) tlty^ D'x^v-JU 

^^^Ul/-h33. 8 g £*tt&A,*:«. i$ <5 ^ riMC 

8 0 K:\Z±¥tt<1£* Z.<DU 

^^;i/x-f;i/7tf- Mc»#u r;u^»jpj^^^ 

(a) #1 511%, (b) 1fil 011%, mi: 30 
# (c) #1 5liU^5. 

[ 0 0 4 3 ] (^H2) K^-f 7-f X/**/— JHI 

*S»Lfc«, I^i^^Ji:lT2 I 2* -TVt'TW 
-Jl/XriMf i!/X-fiM 59. 0g£:7^y;zn*g{c 

tfc&^c,, ii^ (a) t\sT t? v frwts 

3. 8 g*5«fctf$SzKv|y<>& 1 1 . 3gi, 

(b) tlT^^^U ^» yj5/^9 0. Ogt, ¥ 
(c) tlt^>^M^^ Ul/-h7 8. 8 g & 40 

&Zfl, 3-7*^yX>ll. 3g^:^K^^:i, 

*T*tttlfJfi£*«a*2 5 11% £ &3 J; ^> vlr U 
(a) ^2 011%, ^g{£ (b) *J4 0«X, fl 
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[ 0 0 4 4 ] <£jE&0iJ3> H ^< T-T X/j* 9 J 
ffi7$%l&$:mKtc777>n&m^. CC077X^i^^f 
*fi»Lfcf*, M^IHte^Jch LT 2 . 2' -77t'X- 

(2, 4 - y^Jl//\'l/D- h U )V) 9. Og^jggL 
fc3-Xh + ->^D hf^">^X^;U^^4 5 9. 0 g * 
;7 7*:nrtiett£A,fc\ (a) tlt^ 

^^U^S56. 3gt, JHg# (b) tlt^^^U 
JH^'JyyJM5. Ogi, #M (c) tLTy'y 
^D^>^XJM^^Ul/-h90. Og, X^|y>l 
1. 3g*5<£tfl, 3-y^yl>22. 5 g ££tfc£ 

a,*:^, t::«#Lfca*e>, i§io^t^8 or 

T3££JCJ;0* 7JU# »J »T*tt»B€:»fc. COT 

D + i/7'Dt;t>ix?;K:g»b, 7;u#u*j»te# 

(a) #2 511%, mmfc (b) #2 011%, fl 
# ( c ) ^55 ll%t^5, 

[0045] (mmmi) eu&m 1 rfs^tutrju* u 

pJJSttttfBJSifc 1 0 0 g (7;^'JpJ}§til2 5g) 
C^ftT, (B) ^5}tlTl, 1, 3-h'JX (2, 
5-y7^-4-tf ? D + x7iX^) -3-^xX 
)V -J n A > - 1 , 2-t7h^/>y7y*F-5-X^ 
$>|XXf^7. 5 gt, (C) LT^^-*;* 

5^n — ;u^^^>^\^-y-^^;ux — rtf-r ^ ;u 3 o 

0 ( = * (*> S) J 1- 25gt, &5£ia 
at IT r - ^'J y F^*> fcf;P h 'J ^ h^*> ->7 > 
l. 2 5 g t^^iJD-r^cifc^o, l&/£^iS?£i£P 

[ 0 0 4 6 ] <jHfe0iJ2> (C) ^^ttT, ^^U-^ 

3^n — ^ a >^\^lt^^JUx — t)1 *;U3 o 
oj co^^otc 5. >iz$5tf%7 ^ ; m^fcm^f- 
H □ *^;us*5cfctf * h + y^7";HTi^^ 
nrc^^WT^Mt^&f r-*< *;|, 3 7 0 (H#1t-f^ 

[0047] (mmms) co ^tit, 
5=-n — ^ a >^^it*^^;ux-^;u rit-r^;U3 o 
oj coft^ojc, ^ >\z&tfz>T* ;m<Dfomm=F 

tzmmz^-t r^-r^;u2 3 2 ( = #it-rx^ 

^ (ft) M) J 1. 2 5gSffl^fc:tMlt H^^J 

1 <h f^f « fc LTIM^ 3 *n«Lfc. 

[ 0 0 4 8] <*5£^J4> (C) j&ftt It, 

— ;b^^^>^\^tr^^jux-^;i/ r-tt-r ^ 3 o 
0j <^ft^bO{C s\**r ^^u—lV*"? ^ y\ir^- n 
- 7'^Jl/X-f^ f7^3-h 5 0 6 (£M-ff7^ 
(«) SI) J 1. 2 5gil^fcCi:^tt. Hl^#J 1 
«i:fRltIfCL'rm^^i^^4^ii^Ufcc 
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[0049] (nmms) 2 vnztitzr )it> u 
°im&ffimmwi 1 0 0 g (7;^u?iMii2 5g) 

ic2*LT* (B) ^^ttT2, 3, 4-h'JtFnt 
y^>77x/>- 1 , 2-t7h^;>v7yH-5 
-7i^>|XXf^7. 5gi, "(C) lilt's 

;u3ooj 2. 5gi, mmmmthTr-tf*) ->k* 

CtlcAD. »riG»*«5 

[0050] (H^^J 6 > 3 -efe,nfc7;^ u 

pJ?g14j&J3W^f£ 1 0 0 g (7;^'JpJSMifi2 5g) 
C^tlt, (B) ^ilT4, 4' - (1- C4- 
[ 1 - [4 - t Hd + S/7x-;H - 1 - * fJl/X^ 
;10 7 xx;U] x ^ U ^ > ] t^7i;-^-l, 2- 
t7h^;>y7vF-5 -^;^>|lXf^7. 5 
gt, (C) ^^tLTA^t^f d-;M75>a^ 

V JL — rt-f^^ 3 0 0j 2. 5gt, 

> l . 2 5 g <h^^^0~r^ d £fcJ; D . iffifi£4£j?g?& 6 £ 
[ 0 0 5 1 ] <*Jfi^J7> (C) J&^T&^^-t^^ 

n — ;u > ^ ^ >A^f^f ;n-fJi^ r-+t-r ^ ;u 3 o 

Oj (^1$ 5 g fC^H UfcC £J^*M2, |H^#J 6 <h[B]jll 

[ 0 0 5 2 ] <Jfc«0»|l> (C) J&^T&S'N^lt;*^ 
u -;u^ ? a >^s4^it^^^x — r+f-r ><;b 3 0 
oj **S#J i fcETWK: it 

[ 0 0 5 3 ] <lt^^J2> (C) f&frT&^'N^lt;*^ 

oj «i5t^ii:iT 

[ 0 0 5 4 ] <i£!j£0iJ3> (C) /&#T££^*1t;<^ 
0J S«^^t>fcCtKMt ^^0iJ 6 tl^*lC IT 
[ 0 0 5 5 ] <m^*£&Ol¥1ffi> ^l^J 1 ^ffls^J 7 

&<£tf J±t£#J i 3 1 

I^^T^cfc; 5 (c LTff o to 
[ 0 0 5 6 ] C*JSIt»ttOfftf D 
( 1 ) /^->ffi£: y'Jn>SS±l:xe>t-^^ 

7 a l/-h±Try , J^-^ Lxmm 3. 0^m(DiI^I 

h^^^^Ty'ex^^t FD^y KCD0. 5fi*%^K 
ig^J; 2 5TCT1 # IW ffl 3 £ 
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T» *^H©HSitg* 1 0 m J / c m l f0^x.T«(lt 

l/i. f IT, /^->JBJ5ES/h«7fc*#7 OmJ/c 
m z Jt^T£>if ^£0> 80-lOOmJ/cm 1 

110mJ/cm ! J^i^i^^ x i LTiMIt 

[0057] mm#\&<DWffi) > u ^ >si±c^H 

h^U- h±Tf7 p 'J ^-^ LT£I/P 3 . 0/zm 
oaK^fiJcLfc. ^btlfc^jgUc, ^i7>yi:^o 
TfllJ|CJ!Btt**< 300mJ/cm z i: £ O 

2£a«j£Lfc. f IT, CCOH^^d^fi£$tlfe'>U n 

H**C2 0»M«»Sl3:&a. MS tt*fc«<0»JP d 2 £ 
20 $J/£b. SatfCcfcSIIB®* { (d2-D2) /D2) X 
100 [%] ^ftlil/fc, C(DI^5 %^?^C7)^^-^: 
0> 5— 1 0 %<£>ii§^£ A, 1 0%^i^.^I^?:X(h 

[ 0 0 5 8 ] Cjge^tiOif «] ±iE<0»iSayttOi¥ffif;: 
*5^T, '>'j3>SfiCDft^0C^7XSS rn-X> 
^7 0 5 9 C3-X>^tt§2) J 1^;: t&fttem 
il:LT^7XSt±l:Ml^)l^lfco ^IT, c 
©«-fkK0!>*aiMs*»7t3 , tflEW ri 5 0 - 2 0 S^ 
;Utf-A (HftSHfEiJlfSa) J $l^T4 0 0 -8 0 0 n 
30 m<B«3H®«fiTiflg*Lfc 0 :«)i:tM8)SW9 0 
%^^.^i^^O. 9 0%^TT*^^)^^xtbT 

[ 0 0 5 9 ] 
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O 


o 


o 1 


mmmz 


O 


o 


o 




O 


o 


o 




O 


o 


o 




O 


o 


o 


^Sfe^J 6 


A 


A 


o 


^mmi 


O 


o 


o 


It&W 1 


A 


X 


o 


tt«*2 


A 


X 


o 


ifctMWS 


X 


X 


o 



[ 0 0 6 0 ] fx 1 /^b^b^/'iJ:^!:, ^M^Il-^M 
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^tefcyi&i&^tC&^Tte, (C) j&^t&s^^ 
[ 0 0 6 1 ] 
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